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CDA	  I:	  Two	  sisters	  with	  CDA	  I
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Two	  sisters	  with	  CDA	  II

CDA_UPN 41501/01;02.JPG
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A	  severe	  case	  of	  
CDA	  II.	  Boy	  495/01,	  

4	  7/12	  years
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Frequency	  of	  CDA	  I	  and	  II	  in	  Europe,	  2009	  

Heimpel et al European Journal of Haematology 2010,85,20-24
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Diagnosis	  of	  	  CDAs:	  O=en	  delayed!	  
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Congenital	  Dyserythropoie7c	  Anemias	  (CDAs):
Defini7on

v Evidence	  of	  a	  congenital	  and/or	  hereditary	  disorder
-‐	  history,	  family	  studies	  

v Evidence	  of	  ineffecAve	  erythropoiesis
-‐	  blood	  count,	  bilirubin,	  haptoglobin,	  serum	  transferrin	  
receptor,	  re7culocytes	  inadequate,	  bone	  marrow	  

v CharacterisAc	  morphological	  abnormaliAes	  of	  erythrocytes	  
and	  erythroblasts
-‐	  light	  and	  electron	  microscopy

v Exclusion	  of	  	  hemolyAc	  anemias,	  disorders	  of	  hemoglobin	  
synthesis	  and	  megaloblasAc	  anemias

Hei/cda.PPT_00109
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Famile 312

Familie aus 
Schwaben
Gemeinsamer 
Stamm-
Vater  gest.1714
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Hereditary	  
Spherocytosis

Correla7on	  of	  
hemoglobin	  and	  
re7culocyte	  count

Congenital	  
dyserythropoie7c	  
anemia	  type	  II
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Grade	  3	  aniso-‐poikilozytosis	  and	  gross	  basophilic	  sAppling	  in	  a	  
case	  of	  CDA	  I

303/01_20050319_017.jpg
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CDAI,	  KM-‐Aspirate	  

406/01_km_005.jpg
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CDA	  I,	  KM-‐Aspirate

406/01_km_006.jpg
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Elektronenmikroskopische	  Aufnahme	  von	  Erythroblasten	  
bei	  CDA	  I	  
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Congenital	  dyserythropoie7c	  anemias:	  overview	  2009
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CDA	  II:	  Anisopoikilocytosis,	  binucleated	  erythroblast

415/02__000001.jpg
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CDA	  II:	  Nuclei	  of	  binucleated	  normoblasts	  have	  iden7cal	  shape	  
and	  DNA-‐content	  	  

UPN_ 478/01
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CDA	  II:	  Pseudo-‐Gaucher-‐cells	  containing	  birefringent	  
membrane	  remnants

20



Training	  Course	  on	  Diagnosis	  and	  Management	  of	  Very	  Rare	  Anaemias:	  a	  challenge	  
2012

SDS-‐PAGE	  (	  le^)	  and	  Tomato-‐LecAn-‐Binding	  in	  cda	  II	  
(252/01/02/03)	  and	  normal	  control	  

Band 3
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A	  variant	  of	  CDA:	  Bone	  marrow	  aspirate

48401_140502_00
3.jpg
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A	  variant	  of	  CDA:	  Bone	  marrow	  aspirate

48401_140502_00
5.jpg
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CDA	  Variant,	  GATA-‐I	  mutaAon.	  pb	  a^er	  splenectomy

20301_cda-VAR_20100419_007.jpg
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Highly	  significant	  differences	  for	  these	  

CDA	  I	  vs.	  controls,	  means	  in	  %	  of	  all	  erythroblasts)	  
• binucleated	  cells	  

mean	  5,75	  	  (CI	  4.7-‐	  	  6.8)	  vs.	  1.06	  (0.3-‐1.8)
• abnormaliAes	  of	  chromaAn	  structure	  

8.8	  (6.9-‐	  10.8)	  vs.	  0.2	  (0.01-‐	  0.4)
• chromaAn	  bridges	  between	  erythroblasts

3.6	  (2.71-‐	  4.4)	  vs.	  0.14	  (0.1	  –	  0.3)
• uncompletely	  divided	  cells	  

2.8	  (2.1-‐	  3.4)	  	  vs.	  0.6	  (0.2-‐	  1.0)
• large	  polyploid	  cells	  

CDA I

Mann-Whitney- test with p< 0.0001 
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CDA:	  consequences	  and	  complicaAons	  

• Splenomegaly	   	   	   	   	   	   	   	  	  	  	  	  >	  90%

• Iron	  overload,	  if	  not	  Amely	  treated	   	   	  	   >	  80%	  

• Gall	  stones:	  	   	   	   	   	   	   	   	  	   	  >70%	  

• Severe	  anemia,	  regular	  transfusions	  	   	  	  	  	  	  	  	  ~	  10	  %

• Skeleton	  abnormaliAes	  by	  marrow	  expansion	   ~10	  %

• Skeleton	  malformaAons	   	   	   	   	   ~10	  %	  

• AplasAc	  crisis:	  	   	   	   	   	   	   	   <	  10%

• Leg	  ulcers:	   	   	   	   	   	   	   	   <	  10%	  

• Bulky	  extramedullary	  erythropoiesis	  	   	  	  	  	  	  	  	  	  <	  5%

• Hydrops	  fetalis	   	   	   	   	   	   	   <	  5%
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Iron	  overloading	  in	  CDA	  I	  and	  II
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	  66	  year	  old	  female	  with	  CDA	  II,	  17	  years	  a^er	  thoracotomy.	  

Radiographic	  changes	  were	  first	  noted	  at	  the	  age	  of	  46	  years	  

065/01
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CDA:	  DiagnosAc	  flow	  sheet

	   	   	   	   Congenital	  Dyserythropoie7c	  Anemia	  by	  general	  defini7on

	   	   	   	   Peripheral	  slide,	  bone	  marrow	  panop7c	  stain	  and	  iron	  stain

	   CDA	  I	  suspected	   CDA	  II	  suspected	   CDA	  III	  suspected	   variant	  

	   	   	   	   	   	   	   	   	   	   	   	   	   	   	  

	   suspected

	   	  CDANI-‐gene	  	   	   SDS	  Page	  	   CDA	  III	  gene	   	   EM?GATA1	  

KLF1	   	   	   	   	   	   	   	   	   	   	   	   	   	   	  

	   	   	   	   	   	   SEC23B-‐Gene	   	   	   	   	   	   	  
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CDA:	  different	  grades	  of	  severity	  and	  therapy

• 1.	  Severe:	  Regular	  transfusions	  needed:	  Type	  II	  ~	  5%
	   	   	   	   	   	   	   	   	   	   Type	  I	  	  
~10%	   	   	   	   	   	   Tx:	  	  	  Type	  I	  	  	  	  	  Interferon-‐alpha	  
	   	   	   Type	  II	  	  	  	  splenectomy	  

• 	   Others	  	  	  	  	  Allogenic	  stem	  cell	  transplantaAon	  
	   All	  types	  	  Iron	  chelaAon	  according	  to	  thalassemia	  protocols
	  

• 2.	  Medium:	  Regular	  Transfusions	  in	  infancy	  and	  early	  childhood,	  but	  
not	  therea^er
	   Tx:	  	   Type	  I	  	  	  	   Interferon-‐alpha
	  	   	   Type	  II	   	  	  	   SelecAve	  splenectomy	  
	   All	  types	  Phlebotomy	  	  or	  iron	  chelaAon	  if	  needed
	  

• 3.	  Mild:	  No	  regular	  transfusions,	  Hb	  >	  10	  g/dl
	  	  TX:	  	   Type	  I	  	  	  	  	  Interferon-‐alpha	  
	  	  	  	   	   	   All	  types:	  Phlebotomy	  	  or	  iron	  chelaAon	  if	  needed
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Congenital	  dyserythropoieAc	  anemia	  Type	  II
Response	  of	  splenectomy:	  Hemoglobin

6

7
8
9

10
11
12
13
14

27 30 33 36 39 42 45 48 51 54 57 60 63 66 69

HEMOGLOBIN

splenectomy

Years Hei0901/cda.ppt

UPN 024/01
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Congenital	  dyserythropoie7c	  anemia	  Type	  II
Response	  of	  splenectomy:	  Serum	  ferri7n
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UPN 024/01
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German	  Registry	  on	  CDAs,	  ENERCA	  WP6:	  Coworkers	  and	  
CooperaAons	  

• Ulm:

• Elisabeth	  Kohne	  (Pediatrics)
• K.	  	  Schwartz,	  Katja	  Heinrich,	  

Tatjana	  Kersten	  (	  Molecular	  
geneAcs)

• Rosi	  Leichtle	  (DocumentaAon)	  
• Helga	  Dietrich	  (Serology)	  
• A.Högell	  (	  BiostaAsAcs)	  
• MD	  Students:	  
• KersAn	  Gallmeyer,	  KersAn	  

Kellermann,	  Nadine	  
Neuschwander,	  Andreas	  
Matuschek,	  	  Judith	  Wissmann,	  
ChrisAna	  Hepperle

• Other	  centers:

• J.Denecke	  ,	  Muenster
• J.Goede,	  	  Zuerich
• S.	  Wickramasinghe	  +,	  London
• A.Iolascon,	  	  Napoli	  
• P.Bianchi,	  Milano
• J.Delaunay,	  Brigiqe	  Bader	  –

Meunier.Paris
• Florinda	  Gilsanz,	  Madrid	  
• L.	  Chroback,	  Prague	  
• Gabriela	  Smolenska,	  Jerzy.	  

Koszielak,	  Eva	  Zdebska	  (+),	  
Warzawa

• MJ	  King,	  Bristol

And many patiens, parents and physicians providing data
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H.	  Heimpel:	  Disclosure	  of	  interests

• Clinical	  and	  laboratory	  research:	  Else	  Kröner	  SA^ung

• European	  CooperaAon:	  ENERCA

• Lectures:	  Travel	  support	  from	  stakeholders
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Dysostosis	  and	  Syndactyly	  in	  CDA	  I	  
MutaAon	  in	  Exon	  24,26
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CDA	  II	  vs.	  controls	  means	  in	  %	  of	  all	  erythroblasts

• mature	  binucleated	  cells	  
11.7	  (CI	  10,42	  -‐	  12,93)	  vs.	  1.3	  (0,4-‐	  2.3)

• mulAnucleated	  cells	  
1.1	  (0.8	  –	  1.5)	  vs.	  0,04	  (0.01-‐	  0.09)

CDA II Highly	  significant	  differences	  for	  these	  
morphological	  aberraAons:

Mann-Whitney- test with p< 0.0001 
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DNA	  –content	  and
H3_thymidine	  uptake	  (hatched)	  	  in	  a	  case	  of	  CDA	  I
Queisser	  at	  .	  Al,	  Acta	  haematologica	  1971,	  45.	  65	  -‐76
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